Structural changes induced in capillary endothelial cells by growth factors: altered distribution of cytoskeletal elements and organelles in cells spreading in the presence of tumor conditioned medium and hypothalamus derived growth factor.
Using high-voltage and conventional electron microscopy of cell whole mounts, we have investigated the effects of tumor-conditioned medium and hypothalmus-derived growth factor on the structure of capillary endothelial cells during their attachment and spreading in tissue culture. Cells were cultured in A, Dulbecco's Modified Eagle's Medium (DMEM) and 10% calf serum; B, equal parts of A and 48 hr mouse sarcoma conditioned medium; and C, A containing 10 units of hypothalamus-derived growth factor. Cells cultured in all three media were fully spread, and to the same extent, by 4 hr after plating. While spreading, cells cultured in DMEM alone developed prominent stress fibers and contained numerous bundles of microtubules which formed radical tracts along which mitochondria and other organelles rapidly moved to the cell periphery. Stress fibers were thinner and microtubule tracts fewer in number in cells cultured in tumor-conditioned medium. In 4 hr, organelles moved only part of the distance to the cell margin. Stress fibers were rudimentary and microtubules randomly orientated in cells exposed to hypothalamus-derived growth factor. Most organelles remained near the cell nucleus. The dramatic decrease in stress fibers and microtubule tracts in cells grown in tumor-conditioned medium and hypothalamus-derived growth factor and the subsequent decreased capacity of the cells to move organelles toward their periphery could have some functional significance relative to the growth-promoting activity of these substances.